Abstract. We use magnetic collapse models to place some constraints on the properties of a centrifugally-supported inner disk that is formed from the collapse of a magnetic core. The core represents an outer nonequilibrium attened envelope which collapses dynamically to form a protostar and inner disk. The inner disk forms after a central protostar has formed, and grows by dynamical accretion from the envelope. We nd that the centrifugal radius of the inner disk is related to its mass by the two important parameters characterizing the background medium: the background rotation rate b and the background magnetic eld strength B ref .
INTRODUCTION
Disks around young stellar objects are thought be a natural consequence of the collapse of a rotating interstellar cloud. In this paper, we use a semianalytic collapse model for a rotating, magnetized cloud core 1] to nd a connection between ambient cloud properties and the size of an inner centrifugallysupported disk that is formed by the collapse.
FORMATION OF A CENTRIFUGAL DISK
Star formation will occur within a attened envelope in the presence of dynamically signi cant magnetic elds 2]. While maintaining near-equilibrium along the magnetic eld lines, an initially subcritical (i.e., mass-to-ux ratio below a critical value) cloud will contract radially toward local density peaks due to ambipolar di usion, but the contraction will become dynamic within a central region when it has achieved a supercritical mass-to-ux ratio 2{4]. The collapse of the inner region of the attened core leads to power-law radial pro les in the surface density, angular velocity, and magnetic eld strength. A natural limiting form for isothermal collapse is when the power-law pro le extends inward to radius r = 0, creating a central singularity. Since a nite mass now exists at r = 0, this moment (labeled t = 0) is usually associated physically with the formation of a central protostar. The magnetic collapse models typically lead to the limiting column density pro le 
EVOLUTION OF THE DISK
A centrifugal disk that is formed in the manner described above, with radius r c given by equation (5), will contain most of its matter in the outer disk. Only a very small percentage of the mass will fall directly onto the star. Hence, the creation of typical stars requires that most mass shells shed the bulk of their angular momentum and accrete onto the central star. Furthermore, estimates of disk masses around young stellar objects are usually about an order of magnitude below the estimated stellar mass 6, 7] , implying that the mass transfer is relatively e cient. The required redistribution of mass may occur if the disk loses angular momentum to its surroundings, e.g., through a disk wind, or it may occur due to internal redistribution of mass and angular momentum by gravitational and/or viscous torques. In the latter case, transport of the bulk of the mass to the central star also requires that some mass move outward to carry the angular momentum of the system. The end result is that the size of the disk increases dramatically, even though it no longer contains most of the system mass. This evolutionary scenario is consistent with the general tendency of any disk of a given angular momentum to achieve its lowest energy state when all of the mass is brought to r = 0 and an in nitesimal mass carries all of the angular momentum at an in nite radius 8].
In the remainder of this paper, we derive an estimate of the nal disk radius if accretion occurs due to internal torques. 
